Plagiochila is the largest genus of bryophytes of Colombia. A total of 175 species have been recorded from the country but the majority of these are synonyms. In this paper 57 species are accepted for Colombia. A key to the Colombian species of Plagiochila is provided and each species is briefly described, with data on types, synonyms, published illustrations, morphology, geographical distribution and habitat, as well as a brief discussion of differentiating characters and taxonomic affinity. Among the countries of tropical America, Colombia has the highest diversity of Plagiochila followed by Ecuador (53 species) and Costa Rica (50 species). More than half of the Colombian species are widely distributed throughout tropical America and seven of them occur also in Africa and/or Western Europe. About one fourth of the species are restricted to the northern Andes, which is the centre of diversity of Plagiochila in the New World. The majority of the species grow as epiphytes in humid Andean forests. Diversity peaks in the upper montane forest belt between 2000-3000 m. Sixteen species occur in the páramo belt and five are exclusive to páramo. Eighteen species occur in lowland rainforest. Plagiochila eggersii, recorded from lowland rainforest of the Chocó, is new to Colombia.
Introduction
Plagiochilaceae are a large family of the liverworts (Marchantiophyta) with an estimated 450 species in nine genera (Söderström, et al., 2016; Gradstein, 2015a) . The species grow mainly as epiphytes and are abundant in tropical montane forests where bryophyte layers are often dominated by Plagiochilaceae (e.g., Wolf, 1994) . About 95% of the species of Plagiochilaceae belong to Plagiochila (Dumort.) Dumort., which has an almost worldwide distribution and is the only genus in the family occurring in tropical America. Gradstein, et al. (2001) recognized three further Neotropical genera, Plagiochilion S.Hatt.
with two Neotropical species and Steereochila Inoue and Szweykowskia Gradst. & E.Reiner with one species each. However, these four species are now included in Plagiochila and the genera Steereochila and Szweykowskia are no longer recognized .
The genus Plagiochila is readily recognized by the rather firm, greenish or brownish plants with stiff stems -due to the presence of a thick-walled cortex -and succubous leaves with Review article
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Rev. Acad. Colomb. Cienc. Ex. Fis. Nat. 40(154):104-136, enero-marzo de 2016 a recurved dorsal margin and decurrent dorsal base (Fig. 1G) . The leafy shoots usually arise from a rhizome-like, creeping stem and the branches always originate from the lateral side of the leafy stem, never from the ventral side; branching is "intercalary" or "terminal" (Gradstein, et al., 2001, p. 6-7) . The leaves may be transverse, obliquely spreading or widely spreading. In obliquely or widely spreading leaves, the leaf surface may be horizontal or "ventrad"; in the latter case the leaf surface is tilted towards the ventral side of the stem ( Fig.  1E ; the two leaves shown on the right-hand side of stem are "ventrad"). The leaf margins are usually toothed, especially at the apex and along the ventral margin; occasionally they are entire. The ventral leaf bases are often "shouldered" (basal portion of ventral margin somewhat extended parallel to the stem before curving outwards) or expanded across and beyond the stem ("ampliate"; Fig. 1H,I ). When strongly "ampliate", the ventral leaf bases are concealing the stem and may curve downwards, forming a crest. Underleaves are absent or very small and rhizoids are usually few, originating scattered from the ventral stem surface. The plants are always dioicous. Androecia are typically arranged in long and narrow spikes, which are much narrower than the vegetative shoots. Gynoecia have a laterally flattened perianth with a wide, truncate mouth, which is usually fringed by numerous long teeth (rarely entire) ( Fig. 2A) . The sporophyte has a thick seta made up of numerous rows of cells and the capsule has a thick, 4-9-layered wall. Spores are unicellular or pluricellular due to endosporous germination and elaters have 1-2(-3) brown spirals. Vegetative reproduction is common, by small plantlets (propagula) originating from the ventral surface of leaves, by caducous leaves or by leaf fragmentation.
Plagiochila is the largest genus of bryophytes of Colombia, although the total number of species in the country has been exaggerated. About 175 species have been recorded (Uribe & Gradstein, 1998) but almost two third of them are now considered synonyms or misidentifications Heinrichs & Gradstein, 2000; Heinrichs, et al., 1998 Heinrichs, et al., , 2000b Heinrichs, et al., , 2002a Heinrichs, et al., , 2002b Heinrichs, et al., , 2005a Müller, et al., 1999; Gradstein & Uribe, 2015; Gradstein, 2015a, this paper) . In this paper 57 species are accepted for Colombia; a few further species remain doubtful taxa. Presumably the earliest Plagiochila record from Colombia appeared in the "Flora de la Reál Expedición Botánica del Nuevo Reino de Granada"directed by José Celestino Mutis, which contains an illustration of an unidentified species of Plagiochila (Aguirre & Calonge, Söderström et al. (2010) New Zealand 25 Glenny (1998) New Caledonia 23 Thouvenot et al. (2011) 1985: Lam. XII). Alexander von Humboldt and Aimée Bonpland collected P. adianthoides (Sw.) Lindenb. in Cauca (Kunth, 1822) . The first major contribution to our knowledge of Colombian Plagiochila was by Gottsche (1864) who reported 25 Plagiochila species, many of them new to science, based on collections of Alexander Lindig and José Jerónimo Triana made mainly in Cundinamarca.
Further species from Colombia were reported by Jack & Stephani (1892), Stephani (1901 Stephani ( -1905 , Herzog (1932 Herzog ( , 1934 Herzog ( , 1955 , Robinson (1967) , Winkler (1976) and others. In total, 44 species of Plagiochila were described as new to science based on specimens from Colombia. However, only eight of these are currently accepted (P. amicta, P. cleefii, P. cuatrecasii, P. cucullifolia, P. grandicrista, P. guevarai, P. paraphyllina, P. trichostoma) , the rest are considered synonyms.
In this paper, keys and descriptions are provided for the Plagiochila species occurring in Colombia. It is the first modern treatment of the genus for Colombia, and the first one for any tropical Andean country. The text was written in the framework of the forthcoming "Guide to the Liverworts and Hornworts of Colombia and Ecuador" (in prep.) . An important basis for this study were the recent publications on the taxonomy and phylogeny of neotropical Plagiochila by J. Heinrichs , 1998 , 2000a , 2000b , 2001b , 2004a , 2004b , 2005a , 2005b Müller, et al., 1999) . For each species a brief description is provided together with data on types, synonyms (names used for Colombia), published illustrations, geographical distribution, habitat as well as a brief discussion of differentiating characters and taxonomic affinity. The descriptions are based on examination of herbarium specimens and on recent literature, while the distribution data are taken from Gradstein & Uribe (2015) with updates. For specimen citations the cited literature may be consulted. Nomenclatural changes that have occurred since the appearance of the latest checklist of Plagiochila of Colombia (Gradstein & Uribe, 2015) are listed in Appendix 1, http://www.raccefyn.co/index.php/ raccefyn/article/downloadSuppFile/272/1267.
Among neotropical countries, Colombia has the largest number of Plagiochila species followed by Ecuador (53 species), Costa Rica (50 species) and Brazil (34 species) ( Table 1 ). The high Plagiochila richness of Colombia may be explained by the enormous ecodiversity of the country, viz. the large tracts of humid tropical montane forest and páramo habitats on three different Andean cordilleras reaching to well over 5000 m. The much lower diversity in Brazil, a country eight times larger than Colombia, is probably due to the lower elevation of the mountains, reaching to maximally 2994 m (Pico da Neblina).
On a global basis, China has the highest Plagiochila diversity (ca. 80 species), followed by Colombia (Table   1 ). Species richness generally decreases towards higher latitudes with 25 species being found in New Zealand, 21 in Eastern North America and 16 in Europe.
The distribution of the species of Plagiochila in Colombia is still incompletely known (Table 2) . Plagiochila adianthoides, P. aerea, P. fuscolutea and P. raddiana are recorded from ten or more departments and may be considered the most common Plagiochila species of Colombia. In contrast, 21 species or about 35% are only known from one or two departments; these include P. bryhnii, P. cleefii, P. cuneata, P. distinctifolia, P. eggersii, P. fastigiata, P. grandicrista, P. gymnocalycina, P. heterophylla, P. husnotii, P. lingua, P. loriloba, P. paraphyllina, P. patriciae, P. patula, P. revolvens, P. rudischusteri, P. stricta, P. subundulata, P. tenuis and P. trichostoma. Many of these species may be more common in Colombia than is currently known. Hundreds of unidentified Plagiochila collections are housed in Colombian herbaria and it may be expected that specimens of these "rare" species are among them. It is hoped that the present paper will stimulate the identification of the unidentified materials, leading to further improvement of our knowledge of Plagiochila in Colombia.
In terms of elevation (Table 2) , about 95% of the species are found in humid Andean forests of Colombia, above 1000 m. Species richness peaks in the upper montane forest belt, between 2000-3000 m, where more than two third of the species have been recorded. In contrast, only 18 species (30%) are found in lowland rainforests, below 500 m. Two Table 2 . Distribution of Plagiochila species of Colombia. Abbreviations: A = tropical Andes, Afr = tropical Africa, Br = Brazil, Ca = Caribbean, CA = Central America, CR = Costa Rica, Eur = Western Europe, Mac = Macaronesia, N = Neotropics, nA = northern Andes. The neotropical species of Plagiochila have been classified into nine sections based on morphological and molecular evidence Söderström, 2015) . Based on this classification, the Plagiochila species of Colombia may be arranged as follows:
Species of Plagiochila

Occurrence in
Section Adianthoideae Lindenb.: P. adianthoides, P. cristata, P. grandicrista. Carl: P. bifaria, P. cleefii, P. cuatrecasii, P. eggersii, P. pachyloma, P. papillifolia, P. punctata, P. revolvens, P. stricta, P. subundulata Plagiochila adianthoides resembles P. superba and P. amicta but differs from the latter two species by smaller leaf cells, leaves usually with a border of thicker-walled cells and male branches not in a terminal cluster. Occasionally, the leaf border is only weakly developed or almost lacking. Plagiochila adianthoides may also be confused with P. trichostoma; for differences see under the latter species.
Section Arrectae
The epithet of P. adianthoides is often spelled "adiantoides" but the original spelling was "adianthoides" (Gradstein, 2015a Habitat and distribution: on bark of trees, rock and soil in humid submontane and montane forests, also at forest margins and in scrubby vegetation, occasionally in wet lowland forest, 100-3300 m. Recorded from Amazonas, Antioquia, Arauca, Boyacá, Cauca, Chocó, Huila, Magdalena, Nariño, Quindío, Risaralda and Valle. General distribution: widespread in tropical America but not known with certainty from Brazil.
Plants small to medium-sized to rather large, (1-)3-6(-8) mm wide, pale green to brownish-green, branching usually intercalary, sometimes a few terminal branches present in the upper parts of the plant. Leaves wide-spreading, distant to imbricate, ventrad to almost horizontal, narrowly oblong, ca. 2.5-5× longer than wide, widest in the middle, apex usually with 1-2 rather long and narrow teeth, ventral margin with 0-5 smaller teeth mostly in the upper half; leaf bases shortly decurrent, ventral base not ampliate, entire. Leaf cells narrowly rectangular, (1-5-)2-2.5× longer than wide in midleaf, 30-60 x 15-30 µm, with radiate and often confluent trigones on longer walls; cuticle smooth to slightly rough by wax platelets . Vegetative reproduction by caducous leaves.
Plagiochila aerea is a common and variable species, that is readily recognized by the narrowly oblong-rectangular, ventrad leaves with 1-2 large teeth at the apex and with several smaller teeth (sometimes only 1) on the ventral leaf margin, with elongate cells (ca. 1.5-2.5× longer than wide) and a ± smooth cuticle. The leaves are frequently caducous and the plants vary considerably size. Small, 1-2 mm wide plants with distant leaves and with only 2-3 teeth resemble P. cuneata but the latter species has fragmenting leaves with shorter cells. Larger plants resemble P. distinctifolia, P. macrifolia and P. rutilans but the latter three species have shorter leaf cells and shorter teeth at the apex. Plagiochila aerea is most closely related to P. tabinensis but the latter species is a more robust, brownish plant with leaves widest at the base and the apex more deeply split into long-linear, fragile lobe-like teeth. Plant small to medium-sized, 1-3 mm wide, stems long and almost unbranched, arising from a creeping rhizomatous base, stem apex curved, branches (when present) intercalary, sometimes flagelliform. Leaves distant to imbricate, transverse and laterally appressed to obliquely spreading, sometimes secund, asymmetrically ovatesuborbicular to ovate-oblong, 0.8-1.5× longer than wide, often fragmenting and upper part of leaf or teeth broken off, margin unbordered, dorsal margin usually recurved, ± straight and entire or with 1-2 teeth near apex, ventral margin arched and plane, ventral and apical margins with 3-20 short or long, linear to triangular to lobe-like teeth (to 10 cells long), leaf apex usually with 2-3 larger teeth; ventral and dorsal bases shortly to longly decurrent. Leaf cells subisodiametric in midleaf, ca. 15-30 µm wide, trigones conspicuous, often large; leaf base with a distinct vitta; cuticle ± smooth. Male plants smaller than female plants, male branches slender, singly or flabellate and in a fan-shaped cluster of up to ten male branches. Vegetative reproduction by leaf fragmentation.
Plagiochila bifaria is a common and highly variable species, which has been described under many different names. Characteristic are the transverse to obliquely spreading leaves with a ± entire, recurved dorsal margin, with 2-3 large apical teeth and with 2-15 linear to triangular to lobe-like teeth on the ventral margin, furthermore a distinct vitta, small cells (ca. 15-30 µm wide) with large trigones, and an almost smooth cuticle. The mature (Gradstein, 2015a) .
Based on the original descriptions and illustrations, P. horrida Gottsche described from Mexico (Gottsche, 1963, p. 170 , Tab. XIII) and P. jaramilloi H.Rob. described from Colombia (Robinson, 1967) Plagiochila bryhnii is the only neotropical species of Plagiochila with connate leaf bases. Opposite leaves are shared with P. macrostachya and P. heteromalla but in the latter two species the leaf bases are not connate, the plants are more robust (more than 4 mm wide) and the leaves are ± imbricate with a highly shouldered or ampliate ventral base and more strongly toothed margins (more than 15 teeth per leaf). In addition, P. heteromalla differs by bordered leaves and P. macrostachya by larger leaf cells.
Because of its opposite leaves, P. bryhnii was placed in Plagiochilion S.Hatt. by Inoue (1964) . However, the latter genus differs by ventral branching (lateral in Plagiochila). Habitat and distribution: on exposed or shaded bark and rock in humid montane forest vegetation, ca. 2600 m (type of P. rara). Recorded once from Cundinamarca (as P. rara).
General distribution: Mexico to Bolivia.
Plants small, 1-1.5 mm wide, with a strong peppermint smell, branches scarce, intercalary. Leaves rather distant, obliquely to widely spreading, elongate obcuneate to narrowly oblong, deeply bifid to trifid to 1/4-1/3 of leaf length and with or without an additional tooth near the apex, leaves usually strongly fragmenting, upper part of leaves often broken, margins entire, bases shortly decurrent. Leaf cells isodiametrical to somewhat elongate, 1-1.5× longer than wide, 20-32 µm wide in midleaf, thin-walled with small trigones; cuticle smooth. Vegetative reproduction by leaf fragmentation. Female bracts slightly larger than leaves and more strongly toothed. Perianth base free, not covered by bracts.
Plagiochila cuneata is only known from Colombia based on a poorly developed specimen, collected near Choachi around 1860 by Lindig and described by Gottsche (1864) as P. rara. The latter species was reduced to synonym under P. cuneata by Heinrichs, et al. (2004c) . No further collections of P. cuneata are known from Colombia. The species is recognized by the small plants with a strong peppermint smell (fresh material) and with ± distant, elongate obcuneate leaves, which are deeply 2-3-lobed (to 1/4-1/3 of leaf length) and strongly fragmenting. The upper part of the leaves is often broken.
Plagiochila cuneata may be confused with P. aerea but the leaves in the latter species are caducous, not fragmenting, the cells are more elongate in midleaf (1.5-2.5× longer than wide), and the plants lack a peppermint smell (Grolle & Heinrichs, 1999; Groth, et al., 2002) .
Plagiochila cuneata is closely related to P. loriloba; both species have a strong peppermint smell and strongly fragmenting leaves. However, P. loriloba is a more robust plant (to 2.5 mm wide) with more imbricate, deeply 3-4-lobed leaves (2-3-lobed in P. cuneata) and larger leaf cells, 25-43 µm wide in midleaf Plagiochila gymnocalycina is a species of relatively low elevations, in lowland and lower montane forests below 2000 m. The species is very similar to P. simplex and may be a synonym of the latter; for differences see under P. simplex. Plagiochila gymnocalycina has sometimes been considered a synonym of P. rutilans but the latter species clearly differs by horizontally spreading leaves (not ventrad), perianths covered by bracts at the base, and by the characteristic peppermint smell of fresh plants.
Plants from the Caquetá river (Morrocoy I.) with caducous teeth described as P. wolfii Inoue (Inoue, 1989) (Heinrichs, 2002, under P. oresitropha) . Perianth elongate-cylindrical with a narrow stalk, perianth base covered by bracts or not. Vegetative reproduction not observed.
Plagiochila heteromalla is a little-known Andean species that is recognized by opposite and usually strongly secund leaves with leaf bases approximate (but not connate), leaf margins with a border of thicker-walled cells, and leaf bases with a short, ill-defined vitta. The species may be confused with P. macrostachya but the latter species has larger leaf cells and lacks a leaf border. Plagiochila heteromalla approaches P. trichostoma but the leaves in the latter species are not opposite (but sometimes almost), less strongly secund and without border. (1983) transferred P. heteromalla to Plagiochilion S. Hatt. but the latter genus differs by ventralintercalary branching.
Hässel de Menéndez
29. Plagiochila heterophylla Lehm., Nov. Stirp. Pug. 10: 2. 1857; .
Type: Costa Rica, leg. Oersted (S) Synonym: P. abscedens Gottsche (syn. nov.) , P. sparsifolia Steph.
Illustration: Heinrichs (2002: Plate 39).
Habitat and distribution: on bark, rock and soil in humid montane forest areas and scrub and along rivers, 1150-3400 m. Recorded from Boyacá and Magdalena. General distribution: Mexico to Ecuador, Dominican Republic, coast of Western Europe.
Plants medium-sized, 3-6 mm wide, branches scarce, intercalary, rarely terminal. Leaves wide spreading, sometimes secund, not ventrad, ovate-oblong to ovate-triangular, ca. 1.3-2× longer than wide, not ampliate, with 2-12 teeth, apex usually bifid with two larger teeth, ventral margin with 0-10 smaller teeth in the upper half, dorsal margin usually entire; dorsal and ventral bases shortly to moderately longly decurrent. Leaf cells ca. 20-35 µm wide in midleaf, Plagiochila heterophylla has only been recorded from Boyacá and Magdalena but may be more widespread in Colombia. The species resembles P. rutilans but differs from the latter species by less strongly elongate leaves (usually less than 2× longer than wide), leaf apex often bifid with 2 larger teeth, and leaf cells with large, swollen trigones and with wax ornamentation on the cuticle. Fresh material is separated from P. rutilans by the lack of a peppermint smell.
A form with rather narrow leaves has been described as P. heterophylla var. Habitat and distribution: on bark in everwet lowland rainforest along the pacific coast, 30 m. Recorded only from Chocó. General distribution: West Indies and coastal areas of northern South America.
Plants rather robust, 5-9 mm wide, branches scarce, intercalary. Leaves elongate-triangular to narrowly ovateoblong, ca. 1.8-2.1× longer than wide, shouldered to weakly ampliate, with ca. 20-60 long triangular to linear teeth; dorsal and ventral leaf bases strongly toothed, shortly decurrent. Leaf cells large, ca. 30-55 µm wide in midleaf, slightly elongate, with small radiate trigones, leaf base without vitta; cuticle smooth. Androecia intercalary or in a fan-shaped cluster at stem apex. Vegetative reproduction not observed.
In Colombia, Plagiochila husnotii is a rare lowland species from rainforests of the Chocó. The species is very similar to P. dominicensis but the ventral leaf bases in the latter species are entire (strongly toothed in P. husnotii). Fig. 2 ).
Plagiochila laetevirens
Habitat and distribution: on bark or rock in montane rainforests, usually in rather open places, also on isolated trees in meadows, 800-3000 m. Recorded from Boyacá, Cundinamarca, Risaralda and Tolima. General distribution: mountains of tropical America.
Plants soft-textured, medium-sized, 3-4 mm wide, dichotomous to irregularly pinnate, branches predominantly terminal, towards the shoot base sometimes with a few intercalary branches. Leaves obliquely to widely spreading, surface horizontal to slightly ventrad, short-ovate to ovateoblong to ovate-triangular, 1-1.5× longer than wide, apex truncate, apical and ventral leaf margin with few to many, 5-25 coarse, triangular teeth; dorsal base shortly to longly decurrent, decurrent part swollen when long-decurrent, ventral leaf base recurved, shouldered to weakly ampliate, shortly decurrent. Leaf cells subisodiametrical, ca. 20-30 µm wide in midleaf, with rather small but conspicuous, triangular trigones; cuticle smooth. Underleaves lacking. Vegetative reproduction by numerous small plantlets (propagula) on ventral leaf surfaces.
Plagiochila laetevirens is a common and variable neotropical species that is recognized by terminal-dichotomous branching, rather short ovate-subrectangular leaves (1-1.5× longer than wide) with a shouldered ventral margin and coarsely toothed margins. The species seems to be restricted to submontane and montane environments, above 800 m. Plagiochila laetevirens is related to P. distinctifolia and P. patula but the latter species have more elongate leaves (more than 1.5× longer than wide). Moreover, P. distinctifolia is more delicate and has bordered leaves without a high shoulder. Plagiochila laetevirens may also be confused with P. diversifolia but the latter species is more robust and has larger leaf cells, brown oil bodies and small underleaves. Plagiochila lingua is a rare neotropical species that is readily distinguished by entire leaves. The leaves are widely spreading, ovate-oblong (ca. 1.2-1.4× longer than wide), with a rounded to truncate to retuse apex, entire margins and thin-walled leaf cells without or with very small trigones. Branching is sparse, intercalary. The species approaches entire-leaved forms of P. patula but differs from the latter species by shorter leaves (less than 1.5× longer than wide), thin-walled leaf cells without or with very small trigones, and intercalary branching. Plants rather robust, 5-7 mm wide, flaccid, stems in the upper part often bluish, irregularly pinnate to ± dichotomous, branching terminal and intercalary. Leaves horizontally spreading, ovate to ovate-oblong, strongly ciliate by numerous long-linear teeth (20-60) all around the leaf, the teeth to 15 cells long; dorsal leaf base rather longly and broadly decurrent, ventral leaf base not or rather longly and very narrowly decurrent, not ampliate. Leaf cells subisodiametrical, 25-40 µm wide in midleaf, with rather small, triangular trigones; cuticle smooth; oil bodies brown. Underleaves conspicuous, to 1 mm long, ciliate. Vegetative reproduction not observed.
Plagiochila longispina is a very distinct species that is readily recognized by the bluish stems (in upper part of shoot) and the strongly and longly ciliate leaves with linear teeth all around the margins. The species is related to P. diversifolia but in the latter species the stems are never bluish and the teeth are shorter and mainly restricted to the ventral and apical leaf margins. Habitat and distribution: on branches of shrubs in the understory of upper montane forest, 2900-3300 m (Holz, et al. 2001) . Recorded from Cauca (Puracé). General distribution: Colombia, Costa Rica.
Plants ca. 1.5-2.5 mm wide, with a strong peppermint smell, branches scarce, intercalary. Leaves subimbricate, obliquely to widely spreading, elongate obcuneate, deeply 3-4-lobed to 1/3-1/2 of leaf length, leaf lobes often diverging and frequenly broken off, margins usually entire, bases shortly decurrent. Leaf cells somewhat elongate, 23-43 µm wide in midleaf, with small but distinct trigones; cuticle smooth. Vegetative reproduction by leaf fragmentation. Female bracts slightly larger than leaves and more strongly toothed. Perianth base free, not covered by bracts.
Plagiochla loriloba is a little-known species that is known in Colombia from only one collection from the Puracé (the type). The species is recognized by the strong peppermint smell (fresh material) and deeply 3-4-lobed, strongly fragmenting leaves. Plagiochla loriloba is closely related to P. cuneata; for differences see under the latter species. The new combination Plagiochila loriloba "(Herzog) L.Söderstr." is superfluous, this name was already validly published by Carl (1931 Plagiochila montagnei is very similar to P. disticha; for differences see under the latter species. Plagiochila bogotensis Gottsche is a phenotype of P. montagnei with subentire ventral leaf bases (Gradstein, 2015a) .
37. Plagiochila ovata Lindenb. & Gottsche, in Gottsche et al., Syn. Hepat. 5: 656. 1847; Müller, et al. (1999) .
Type: Mexico, leg. Liebmann (W) Synonym: P. cordilliera Steph.
Illustration: Robinson (1968; Fig. 47 as P. oblita), Müller, et al. (1999: Fig. 6 ).
Habitat and distribution: on humic soil, rock and bark in upper montane and subalpine forest and in scrubby páramo, with P. dependula, P. ensiformis, P. punctata etc., ca. 3000-4000 m. Recorded from Boyacá, Casanare, Cundinamarca, Magdalena and Meta. General distribution: tropical Andes, Costa Rica.
Plants robust, 4.5-9 mm wide, branching intercalary. Leaves obliquely spreading, subtransverse and strongly ventrad, rounded in shape, margins with more than 100 (up to 250) small, sharp teeth all around the margin, the teeth 1-3(-4) cells long; dorsal and ventral leaf bases rather longly and narrowly decurrent. Leaf cells isodiametric to elongate, 20-40 µm wide in midleaf, with large trigones; cuticle smooth. Capsules narrowly cylindrical, on a long seta (Müller, et al., 2000) . Vegetative reproduction not observed.
Plagiochila ovata is easily recognized by the rounded leaves with numerous small teeth (100-250) all around the margin. No other neotropical species of Plagiochia has so many teeth on the leaves. Plagiochila ovata is related to P. alternans but leaves in the latter species are longer than wide and toothed only in the upper half (> 100 teeth), and the leaf cells are thin-walled with very small trigones. Moreover, P. alternans occurs at lower elevation (1900-3300 m). Fig. 62 ).
Habitat and distribution: on bark in upper montane forest and páramo, 2000-4100 m. Recorded from Boyacá, Magdalena, Nariño, Risaralda, Santander and Tolima. General distribution: northern Andes, Costa Rica.
Plants medium-sized, 3-5 mm wide, stems long and almost unbranched, apex curved, branches intercalary. Leaves alternate, imbricate, transverse to obliquely spreading and ventrad, suborbicular to shortly ovate-triangular, 0.9-1.2× longer than wide, ventral base ± ampliate, margins conspicuously bordered, the border usually brown, and with numerous (to 50) long and sharp, linear teeth along the ventral and apical margin, the teeth usually brown, to 8 cells long (shorter to leaf base), 1 cell wide except at the base, cell linear in long teeth; dorsal leaf base longly decurrent, ventral leaf base usually shortly decurrent. Leaf cells subisodiametrical, 15-25 µm in diameter, with small or large trigones, margin cells distinctly larger and thickwalled with confluent trigones, forming a brown (rarely colorless), 1-2 cells wide border, leaf with a conspicuous vitta of larger, thinner-walled cells from base to midleaf; cuticle finely papillose or smooth. Perianth base covered by bracts. Vegetative reproduction not observed.
This strikingly beautiful Andean species is readily recognized by the transverse to obliquely spreading, rounded to ovate-triangular leaves with a brownish border of larger, thicker-walled cells and with numerous sharp, linear, brownish teeth along the ventral and apical margin. The cuticle is finely papillose or smooth. A phenotype with colorless leaf border and colorless teeth was described as P. homochroma Spruce. Plagiochila pachyloma approaches P. bifaria but the latter species is more delicate, the leaves are not ampliate and lack a leaf border, and the teeth are coloress and at least in part narrowly triangular. Moreover, the leaves in P. bifaria are sometimes fragmenting (not fragmenting in P. pachyloma).
Plagiochila papillifolia
Steph., in Herzog, Biblioth. Bot. 87: 207. 1916; Heinrichs, et al. (2002b) . Plagiochila papillifolia is a delicate species with a bifid leaf apex, slightly toothed ventral leaf margin, hardly decurrent leaf bases and a papillose cuticle. The species may be confused with P. tenuis and P. stricta, which also have a papillose cuticle. However, P. tenuis has more elongate leaves (at least 2× longer than wide) whereas P. stricta is a more robust plant (> 2 mm wide) with distinctly decurrent, vittate leaves (vitta lacking in P. papillifolia). Herzog, Hedwigia 74: 89. 1934; .
Plagiochila paraphyllina
Type: Colombia, leg. Troll (JE)
Illustration: Heinrichs (2002: Plate 42) .
Habitat and distribution: on bark and soil in upper montane forest and páramo, 2500-3700 m. Recorded from Cundinamarca and Magdalena. General distribution: northern Andes.
Plagiochila paraphyllina is a rare species that resembles P. fuscolutea but differs from the latter by toothed dorsal leaf bases and the presence of small, toothed paraphyllia on the dorsal stem surface, near the bases of the leaves or scattered over the surface. For a full description of P. paraphyllina see . The species is very similar to P. longiramea Steph. from Bolivia but in the latter species the paraphyllia and dorsal leaf bases are entire.
41. Plagiochila patriciae Heinrichs & H.Anton, in Heinrichs, Bryophyt. Biblioth. 58: 107. 2002 Plagiochila punctata is readily distinguished by the small plants with shortly (ob)ovate, ventrad leaves, which are toothed at apex and along the ventral margin and are abundantly caducous, leaving part of the stem and whole branches denuded (leafless). The species resembles P. stricta but in the latter species the leaves are not caducous and the cuticle is papillose.
Small phenotypes of P. punctata from páramo with only few teeth on the ventral leaf margin were described as P. Plagiochila raddiana is a very common and variable neotropical species that has been described under many different names. Characteristic of this species are the ventral leaf bases, which are entire, longly decurrent and usually conspicuously ampliate, concealing the stem. In some phenotypes, however, the ventral leaf base is only moderately ampliate and does not entirely conceal the stem. Such forms approach P. patula, which is very similar to P. raddiana but has not or only slightly ampliate ventral leaf bases. Plagiochila raddiana also approaches P. disticha and P. montagnei but in the latter species the ventral leaf bases are toothed and shortly decurrent. Branching in P. raddiana is normally mainly terminal but occasionally it is predominantly intercalary (e.g., Magdalena, leg. Gradstein et al. 12491, PC) .
Plagiochila undulifolia Herzog is a phenotype of P. raddiana with 1-2 teeth on the ventral leaf base and P. silvatica Gottsche is a phenotype with subrectangular leaves (Gradstein, 2015a Fig. 20 ).
Habitat and distribution: common on bark in shaded places in lowland and submontane rainforests and scrub, 100-1200 (-1900) Plagiochila subundulata is a rare tropical South American species of wet rock in rivers and near waterfalls. Characteristic are the rather small plants with obliquely spreading and strongly ventrad, ovate to ovate-oblong leaves (ca. 1.2-1.3× longer than wide), slightly toothed leaf margins with 2-7 small, triangular teeth which are only 1-2(-3) cells long and sometimes broken, thin-walled leaf cells with a smooth cuticle, and a short vitta. The species seems to be related to P. bifaria but differs from the latter species by subentire leaves, without larger teeth at the apex, and thin-walled leaf cells. . Perianth base covered by bracts. Vegetative reproduction not observed.
Plagiochila trichostoma approaches P. adianthoides but differs by the shorter and broader leaves (maximally 1.2× longer than wide), which are distinctly ventrad or secund and lack a distinct border of thicker-walled cells, and by homogeneous oil bodies. By leaf shape and the presence of a vitta P. trichostoma is also similar to P. heteromalla, but the leaves in the latter species are opposite and bordered.
56. Plagiochila turgida Herzog, Hedwigia 72: 196. 1932; . Habitat and distribution: on bark in humid montane forests up to the páramo, 1800-3500 m. Recorded from Cauca, Huila and Risaralda. General distribution: northern Andes, Centralamerica.
Plagiochila turgida is similar to P. macrostachya in having subopposite leaves and large leaf cells but differs from the latter species by toothed dorsal leaf bases (entire in P. macrostachya) and less elongate leaves, 1-1.4× longer than wide (1.2-1.6× longer than wide in P. macrostachya). For a full description of P. turgida see Plagiochila vincentina is very similar to P. breuteliana, both species have ampliate leaves with toothed and longly decurrent leaf bases. However, the leaves in P. breuteliana have a short vitta (vitta lacking in P. vincentina).
Excluded species
Plagiochila crispabilis Lindenb. (= P. jovoensis Steph., P. patentissima Lindenb.) -This Brazilian species has been erroneously recorded from Valle (Herzog, 1955) and Magdalena (Winkler, 1976) ; the material from Valle (leg. Killip 11652, JE) belongs to P. tamariscina, that from Magdalena (leg. Winkler C178, COL) is P. punctata. Plagiochila crispabilis is recognized by the wide-spreading, narrowly rectangular leaves with almost parallel margins, shortly decurrent leaf bases and a narrowly recurved ventral leaf base, which is not ampliate and lacks a high shoulder (Fig. 1A) ; branching is terminal and dichotomous. Taylor (1998) suggested that the two species might be conspecific. They differ, however, in the shape of the leaves which are unsually more than 2× longer than wide in P. gymnocalycina while being less than 2× longer than wide in P. simplex. Material of P. simplex with caducous leaves may be confused with P. punctata but the latter species has a vitta and leaves, only 1.9-1.2× longer than wide.
Plagiochila macrifolia
Further names
The following taxa recorded from Colombia have not been studied; many of them may be synonyms or misidentifications.
Plagiochila aspleniformis R.M.Schust. -North American species; recorded from Putumayo by Robinson (1967) .
